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CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the ink for calcinating and carrying out solidification covering and forming the photocatalyst film, after carrying out 
spreading membrane formation on a base material front face by print processes At least one sort in the sol of the titanium oxide 
formed of hydrolysis and the polycondensation of Ti alkoxide, Ti acetylacetonato, and Ti compound, The ink principal component 
whose content of the oxide particle which oxide particles which the reaction ended were consisted of and this reaction ended is 5- 
50-mol% of an ink principal component. Ink for photocatalyst film formation characterized by becoming considering viscosity as 10- 
100poise using the ink accessory constituent which consists of at least one sort in the nitrocellulose as a thickening component 
and the ethyl carbitol as a solvent, or butyl carbitol. 

[Claim 2] The solid content in ink is ink for photocatalyst film formation according to claim 1 characterized by being 1 - 2 % of the 
weight. 

[Claim 3] The formation approach of the photocatalyst film that the content of the titanium oxide in the photocatalyst film 
calcinated at the temperature of 250-850 degrees C is characterized by 10-100-mol being % after carrying out spreading membrane 
formation of the ink according to claim 1 or 2 on a base material front face by screen-stencil, gravure, or the intaglio-printing 
method. 

[Claim 4] The formation approach of the photocatalyst film according to claim 3 characterized by a base material being glass. 
[Claim 5] The formation approach of the photocatalyst film according to claim 4 characterized by forming the substrate layer which 
prevents the component used as the cause of reducing photocatalyst activity, such as alkali in a glass component, invading into the 
photocatalyst film, or uses as a principal component the oxide to which invasion is reduced. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the formation approach of the ink for photocatalyst film formation at the time of 
printing further the glass goods of various kinds of fields, such as sheet glass for construction building materials, such as sheet 
glass for cars, such as a windowpane for automobiles, a windowpane of a building, and glass of a mirror, and the thin film which had 
a photocatalyst function in front faces, such as ceramics and a metal, by print processes etc. especially, and a photocatalyst. 
[0002] 

[Description of the Prior Art] Recently, it applies for many patents aiming at use of effectiveness, such as antifouling property by 
the oxidative degradation by the photocatalysis of titanium oxide, or the optical induction super-hydrophilic-property reaction, a 
hydrophilic property, and fog resistance. 

[0003] As a coating solution presentation of the photocatalyst film, the application (JP.8-164334.A) about a titania particle 

distribution solution, the application (J P, 8-29 9789, A) about Ti alkoxide / alcoholic system, etc. are known, for example. 

[0004] Moreover, about the example of membrane formation, screen-stenciling the drug solution which WO 96/No. 13327 official 

report is made to carry out the reaction dissolution of titanium tetra-isopropoxide, ethyl cellulose, and the organic solvent, and is 

obtained, for example is indicated. 

[0005] 

[Problem(s) to be Solved by the Invention] In the presentation solution of hypoviscosity like a titania particle part water spray 
solution like the publication to said JP.8-164334A or a titania particle distribution alcoholic solution, condensation of phase 
splitting by sedimentation of a particle and a particle etc. tends to take place, and a solution cannot necessarily call it stability. 
Moreover, in Ti alkoxide / an alcoholic system like a publication, drug solution concentration tends to change to JP,8-299789,A that 
a solvent tends to evaporate, moreover, unstable [ change / the description of solutions, such as phase splitting and aggravation of 
spreading nature, / tend / with moisture absorption and ] — etc. — there is a problem. Moreover, these solutions are hard to be 
called drug solution suitable for the print processes which not necessarily need viscosity of dozens to hundreds of poise, such as 
screen printing. 

[0006] Moreover, about a presentation W096 / given in 13327 official reports, since liquid cannot say it as stability and ethyl 
cellulose is used as a thickener, membranous reinforcement has the problem of being low that the carbon which is the combustion 
object tends to remain in the film at the time of baking. 
[0007] 

[Means for Solving the Problem] As the raw material which forms the titanium oxide which makes this invention in view of the 
technical problem which the former requires, and discovers photocatalyst activity, At least one sort in the sol of the titanium oxide 
formed of hydrolysis and the polycondensation of Ti alkoxide, Ti acetylacetonato, and Ti compound, the content of the oxide 
particle which is ink which consists of oxide particles which the reaction ended, and this reaction ended — 5-50-mol% of an ink 
principal component — by containing It is stabilized without the stability of ink improving extremely and also discovering the trouble 
in various printings etc., and printing film formation can be performed. Moreover, it is the photocatalyst film produced in this ink 
being equipped with the photocatalyst effectiveness, abrasion resistance, and endurance, and specifying the refractive index of a 
thin film, and thickness further. Excitation purity is small and a color offers the formation approach of the useful ink for 
photocatalyst film formation in which what has small near and a small reflection factor is obtained by the neutral color, and the 
photocatalyst film. 

[0008] That is, after carrying out spreading membrane formation on a base material front face by print processes, it sets in the ink 
for calcinating and carrying out solidification covering and forming the photocatalyst film, and this invention is hydrolysis and the 
polycondensation of Ti alkoxide, Ti acetylacetonato, and Ti compound. At least one sort in the sol of the formed titanium oxide, and 
the ink principal component whose content of the oxide particle which oxide particles which the reaction ended were consisted of 
and this reaction ended is 5-50-mol% of an ink principal component, It is characterized by being ink for photocatalyst film formation 
which becomes considering viscosity as 10-100poise using the ink accessory constituent which consists of at least one sort in the 
nitrocellulose as a thickening component and the ethyl carbitol as a solvent, or butyl carbitol. 

[0009] Furthermore, this invention is characterized by the solid content in ink being 1 - 2 % of the weight. [0010] Moreover, after 
this invention carries out spreading membrane formation of said ink on a base material front face by screen-stencil, gravure. or the 
intaglio-printing method, it is characterized by the content of the titanium oxide in the photocatalyst film calcinated at the 
temperature of 250-850 degrees C being the formation approach of the 10-100-mol photocatalyst film which is %. [0011] 
Furthermore, this invention is characterized by forming the substrate layer which prevents the component used as the cause of it 
being characterized by a base material being glass, and reducing photocatalyst activity, such as alkali in this glass component, 
invading into the photocatalyst film, or uses as a principal component the oxide to which invasion is reduced. [0012] 
[Embodiment of the Invention] The ink which forms the high-performance photocatalyst film of this invention consists of the raw 
material which forms the titanium oxide which has photocatalyst activity, a raw material which forms metallic oxides other than 
titanium oxide, and a metallic-oxide raw material which the reaction ended, a thickener and a solvent contain as an accessory 
constituent of ink further, and solidification covering can carry out in the film which make dry and calcinate and has a photocatalyst 
activity operation after carrying out spreading membrane formation of those ink on a base material front face after mixed 
adjustment. 



[0013] As main raw materials of the ink which forms the titanium oxide which discovers photocatalyst activity, it is at least one sort 
in the sol of the titanium oxide formed of hydrolysis and the polycondensation of Ti alkoxide, Ti acetylacetonato, and Ti compound, 
and when using the crystalline titanium oxide particle which the reaction ended, this particle also contributes to photocatalyst 
activity. When the above-mentioned raw material is explained, it is Ti ARUKOKIDO, For example, a titanium methoxide, titanium 
ethoxide, titanium propoxide, Titanium butoxide, etc. a halogen content Ti alkoxide, etc. can be used. To a halogen content Ti 
alkoxide and a thing a chlorine content Ti alkoxide it is not necessary to make it hydrolyze by adding water and a catalyst compared 
with Ti alkoxide which does not contain the other halogen, to add to ink, and to mix with ink the sol which is in a reaction process 
by this, and there is an advantage the pot life of ink is markedly easy coming to be alike of an advantage. In addition, Ti 
acetylacetonato which stabilized the above-mentioned Ti alkoxide by the acetylacetone can also be used. 
[0014] Moreover, depending on the case, the sols of the titanium oxide formed of hydrolysis and the polycondensation of Ti 
compound may be hydrolysis and a sol of titanium oxide which was made to carry out a polycondensation and was obtained about 
Ti compound which consists of a Ti alkoxide or Ti acetylacetonato, and a commercial item is sufficient, for example, TA-10, TA-15 
(Nissan Chemical Industries make), ATORON NTi-500 (Nippon Soda make), etc. can be used as a titanium oxide sol of a commercial 
item. In addition, adding stabilizing agents generally used for these things, such as hexylene glycol, does not interfere other than an 
acetylacetone for control of these hydrolysis and polycondensation reactions. 

[0015] The metallic-oxide particle which the reaction ended can give an operation very remarkable on the stable disposition of ink, 
and the particle which consists of titanium oxide, silicon oxide, oxidization aluminum, a zirconium dioxide, tin oxide, etc. can be used 
for it, and it does not limit the shape of the shape of a particle, and a sol etc. especially about those descriptions, in order that, as 
for these particles either of metallic oxides other than titanium oxide and titanium oxide is sufficient as whose particles which this 
reaction ended and that may carry out, and may contain both and the reaction ended, a reaction may not progress further in ink — 
the description of ink — change can be prevented. It is because it does not have film reinforcement and cannot desire 
improvement in a property by particle addition less than [ 5 mol % ] to an ink principal component, if it is desirable that it is [ 5-50 
mol ] % as for the content of a particle and there are than 50-mol %. [ more ] In addition, an ink principal component here shows at 
least one sort in the sol of the metallic oxide formed [ with at least one sort in the sol of the titanium oxide formed of hydrolysis 
and the polycondensation of Ti alkoxide, Ti acetylacetonato, and Ti compound, and the oxide particle which the reaction ended ] of 
hydrolysis and the polycondensation of the metal alkoxide except a titanium metal, metal acetylacetonato, a metal organic-acid salt, 
and metallic compounds depending on the case. Moreover, these particles have especially the desirable silica particle that is 
excellent in the particle of titanium oxide which is excellent in a photocatalyst operation, and/or a water retention operation. 
[0016] In addition, as a titanium oxide particle, it is ST-01 (product made from the Ishihara techno), for example as a commercial 
item, Especially since sufficient photocatalyst activity is acquired even if it can use both distributed solutions, such as fine 
particles, such as SSP-25 (Sakai Chemical Industry make), STS-01 (product made from the Ishihara techno), and CA-62 (Taki 
Chemical make), the crystal titanium oxide particle which these reactions ended also has a photocatalyst operation with the 
improvement operation in stability of ink and it calcinates at low temperature, it is desirable. In addition, since the crystal form can 
discover the photocatalyst activity in which ANATASU excelled the rutile, it is more desirable. As for the content of the titanium 
oxide in the photocatalyst film, it is desirable that it is [ 10-100 mol ] %. and it is deficient in photocatalyst activity practical less 
than [ 10 mol % ]. In addition, the value at the time of carrying out the presentation of the formed film to oxide conversion (mol %) is 
shown in mol % in the text. 

[0017] Moreover, about the particle which other reactions ended, colloidal silica IPA-ST (Nissan Chemical Industries make), alumina 
sol -10 (Nissan Chemical Industries make), an alumina clear sol (Kawaken Fine Chemicals make), etc. can be used as a commercial 
item. As for especially the particle size of these particles, it is desirable to use a thing about tennm or less in the case of the base 
material with which a base material is characterized by the transparency of glass etc. Moreover, in order to acquire higher 
photocatalyst activity, the front face of a photocatalyst is formed in concave convex, and these particles are effective also in order 
to increase the surface area. 

[0018] Moreover, it is a raw material which forms metallic oxides other than titanium oxide, The metallic-oxide particle which at 
least one sort and/or reaction of the sol of a metallic oxide which were formed of hydrolysis and the polycondensation of a metal 
alkoxide, metal acetylacetonato, a metal organic-acid salt, and metallic compounds ended can be used, and these are added by ink 
for the various purpose, such as improvement in photocatalyst functions, such as improvement in endurance, such as film 
reinforcement, chemical resistance, and adhesion, control of a refractive index, and hydrophilic maintenance nature, and control of 
printing nature. 

[0019] As a metal which forms the metallic oxide. Si, Zr, aluminum, B. P, Sn, etc. can be used, and naphthenate, oxy-acetate, a 
stearate, etc. can be used as a metal alkoxide as the metal acetylacetonato which stabilized said metal alkoxides, such as these 
meth oxides, ethoxide, propoxide, and butoxide, by the acetylacetone, and a metal organic-acid salt. 

[0020] About moreover, metallic-oxide sols other than the titanium oxide which a reaction has not ended They are hydrolysis and 
the metallic-oxide sol which was made to carry out a polycondensation and was obtained about the organic metal compound which 
consists of a metal alkoxide or metal acetylacetonato. Depending on the case, a commercial item is sufficient. As a silica sol Soe 
Per Serra (product made from the Daihachi chemical industry), The COL coat P (made in a COL coat), ATORON NSi-500 (Nippon 
Soda make), etc., As a zirconia sol, NZS-30A (Nissan Chemical Industries make), AZS-A (product made from the NIPPON 
SHOKUBAI science industry), etc. can use the sol by HAUTO form MS-AL (product made from the Fuji chemistry), and TOKYO 
OHKA KOGYO etc. as alumina sol. In addition, adding stabilizing agents generally used for these things, such as hexylene glycol, 
does not interfere other than an acetylacetone for control of these hydrolysis and polycondensation reactions. 
[0021] As for the content of the solid content in ink. it is desirable that it is 1.0 - 2.0 % of the weight in oxide conversion further 
again. At less than 1.0 % of the weight For example, the thickness obtained by one printing etc. becomes thin too much, and printing 
unevenness becomes easy to be conspicuous. If the appearance of the obtained thin film will become less desirable, a refractive 
index will not increase to a theoretical value further, a reflection property and a transparency property change and it exceeds 2.0 % 
of the weight If the thickness obtained by one printing etc. tends to become thick and is set especially to 150nm or more, it will be 
easy to generate a crack, and moreover, for this reason, it is for thin film reinforcement, such as traverse-proof nature and the 
Taber abrasiveness reinforcement, also falling. By carrying out to the 1.0 - 2.0 above-mentioned% of the weight, the homogeneous 
coat which does not have a crack after the last heat treatment is obtained also in the forming-membranes method the thickness 
immediately after printings, such as screen-stencil, gravure, and intaglio printing, etc. becomes comparatively thick. In addition, 
when the solid content in ink here calcinates the ink applied on the base material, it remains into the film as a film structure, and 
they are a titanium oxide raw material, a metallic-oxide raw material except titanium oxide, and the oxide particle that the reaction 



ended. 

[0022] It is because the thickening effectiveness has good flammability, of course compared with ethyl cellulose etc. and there are 
few residuals of the carbon component for which the membranous appearance and the film reinforcement after baking are reduced, 
when a nitrocellulose is used as a thickening component added to ink. Moreover [ especially ], it is JISK about grade. More than H7 
(H7, H20, H60, H80, H120) has desirable form and viscosity notation of assignment with 6703. and it is because the better 
thickening effectiveness and printing nature are obtained. In addition, the addition of a thickening component has 5-25 desirable % 
of the weight, and viscosity of ink can be made into 10-100poise suitable for print processes, such as screen-stencil, gravure, and 
intaglio printing. In less than 10poise, the viscosity of ink is too low for the time of printing, ink tends to spread on the screen 
version, it is hard to control desiccation of the ink on a version, and good patterning is no longer obtained. Moreover, it is because 
the carbon of the cinder of a nitrocellulose remains, and the film will color it a yellowish brown color, the homogeneity of a film 
surface will be spoiled or the printing nature at the time of screen-stencil not only gets remarkably bad, but it will further become 
easy for mechanical [ membranous ] and chemical durability to fall into the thin film which baking finally completed, if it exceeds 
100poise. 

[0023] The fall of the refractive index of a thin film or endurance moreover obtained can be prevented without spoiling printing 
nature and the homogeneity of the thin film obtained by adjusting the class of such a nitrocellulose, an addition, and viscosity. In 
addition, especially as print processes, the ease of carrying out of patterning to screen-stencil is desirable. 

[0024] As the solvent which melts a nitrocellulose by independent [ which is added in ink ], Solvents, such as an acetone, methyl 
acetate, a methyl ethyl ketone, isopropyl acetate, a diethyl ketone, the 2nd butyl acetate, methyl isobutyl ketone, isobutyl acetate, 
methyl cellosolve, butyl acetate, the 2nd amyl acetate, ethylcellosolve, methyl-cellosolve acetate, methyl lactate, amyl acetate, 
ethyl lactate, a cyclohexanone, ethylcellosolve acetate, diacetone alcohol, butyl cellosolve, butyl lactate, ethyl carbitol, butyl 
carbitol, 3-methoxybutanol, and 3-methoxy butyl acetate, can be used. Since especially carbitols cannot evaporate easily, when it 
uses as a solvent of ink, the ink by which concentration change was stabilized few is obtained. Moreover, solvents, such as 
aromatic series solvents, such as alcohols, such as the methanol and ethanol which are supplied, propanol, a butanol, ethylene 
glycol, and hexylene glycol, benzene, toluene, and a xylene, and water, can be added and used for the above-mentioned solvent for 
the purpose, such as concentration adjustment, from the source of Ti, or the other sources of a metallic oxide. 
[0025] If ethyl carbitol, butyl carbitols, or such mixture are used as a solvent, since rapid desiccation of the ink before printing etc. 
can be controlled, for example, and back coats, such as printing, can dry at low temperature (about 200 degrees C) comparatively, 
therefore pot life will be long and a thin film will moreover dry at low temperature comparatively after printing etc. by these further 
again, the coat which has a uniform film surface by heat-treatment of terminal temperature is obtained. 

[0026] Glass, the ceramics, a metal, etc. can be used for a base material. Moreover, a base material is soda lime glass etc. Use it 
and Ti alkoxides etc. and the sols other than a crystalline particle are used especially for the source of Ti of ink. Prevent the 
component used as the cause of reducing photocatalyst activity, such as alkali in a glass component, invading into the 
photocatalyst film, when forming the photocatalyst film. Or the photocatalyst film with more high photocatalyst activity is ****** 
by preparing the substrate film which uses as a principal component any one kind of Si, Ti, Zr, aluminum, B, P, and Sn to which 
invasion is reduced, or two kinds or more of the arbitration of these of oxides. The substrate film of Si02, Ti02~Si02, 
aluminum203-Si02, and aluminum203-Ti02-Si02 is more desirable in respect of photocatalyst activity and endurance especially. 
What formed membranes by approaches, such as the general membrane formation approach, for example, the dip coating method 
using a sol gel process, a spin coat method, the roll coat method, etc. and a CVD method, PVD, in addition to the print processes 
which used ink may be used for membrane formation of the substrate film. Furthermore, in the case of the substrate film containing 
the organic component immediately after forming membranes using print processes, a sol gel process, etc., heat treatment of 300 
degrees C or more is performed once, and the effectiveness which prevents invasion of alkali etc. more becomes high by burning an 
organic component and considering as the oxide film. 

[0027] As for the printing film using this ink, it is desirable to heat-treat below about 250 degrees C at which it is necessary to 
heat-treat in order to acquire the film reinforcement and photocatalyst activity according to an application, and especially a 
nitrocellulose burns, as mentioned above about 850 degrees C transferred to a rutile mold with low photocatalyst activity from an 
anatase. 

[0028] Moreover, when the film with which refractive indexes differ like [ when forming the substrate film of a silica on glass and 
forming the photocatalyst film of a titania on it further ] is formed on a base material, compared with a base material, the excitation 
purity of light reflection may increase from the difference of the refractive index remarkably. For example, depending on an 
application which is expected non-colored glass like the windowpane for cars, the increment in this excitation purity may become a 
problem. It is possible to fall the increment in excitation purity to 5% or less of hardly worried level by adjusting the thickness and 
the refractive index of the substrate film and the photocatalyst film to this. Moreover, when coloring is rather liked like **** 
material, it is also possible to emphasize a reflective stimulus color tone by adjusting the thickness and the refractive index of the 
substrate film and the photocatalyst film similarly, and to raise design nature. 
[0029] 

[Example 1] The titanium tetrachloride (TiCI4) was used as the start raw material, and when making isopropyl alcohol react to this 
and compounding THsopropoxide, the solute concentration which is made to end a reaction, with some chlorine (CI) left, and has 
the combination presentation of Ti(OC3H7) xCly (x+y=4) compounded about 13% of the weight of Ti alkoxide by oxide (Ti02) 
conversion. 

[0030] The titanium oxide particle (ST-01. product made from the Ishihara techno) which this acid chlorine content Ti alkoxide and 
a reaction ended as a source of titanium oxide of the photocatalyst film is used. The whole ink adds a nitrocellulose H7 (product 
made from a die eel) about 16% of the weight as a thickener in the solution which set colloidal silica to 90:10:0:0 (mol %). Ti alkoxide 
[ in ink ]: — titanium oxide particle: — silica sol: — The solute concentration of this ink for photocatalyst film formation is become 
1.6 % of the weight by oxide conversion and needed. Ethyl carbitol was added as a solvent, mixed churning was improved, and it 
considered as the ink for photocatalyst film formation. In addition, it was 20poise when the viscosity of ink was measured. 
[0031] The base material applied to glass the solution which diluted the silica sol (the COL coat P, made in a COL coat) with 
ethanol to the soda lime glass plate (2mm thickness, clearance) by dipping, and carried out heating baking at 500 degrees C. and the 
soda lime glass which attached the silica substrate film of 100nm of thickness was used for it. 

[0032] next — predetermined — a configuration — patterning — having carried out — 350 — a mesh — Dacron — a screen — a 
glass plate — a top — carrying — Shore hardness — HS — 61 — a squeegee — using — said — a photocatalyst — the film — 
formation — ** — ink — this — a silica — the film — with — glass — a base material — a front face — screen-stenciling — a 



place — homogeneous — beautiful — patterning — carrying out — having had — printing — the film — obtaining — having had . 
Then, when heat-treatment was performed for 10 minutes at 600 degrees C, the glass with the photocatalyst film whose thickness 
is 100nm was obtained. 

[0033] Next, the following approach estimated the traverse-proof nature of the obtained glass with the photocatalyst film. It is JIS 
to a wear cloth. L The broadcloth cloth and sticking-by-pressure area according to 0803 are set to 2 6.25cm, The 0.1kg/cm2 load 
was added, it slid 1,000 times by part for sliding rate 30 round-trip/, and 10cm of sliding length, this photocatalyst film obtained 
when the traverse-proof sex test which evaluates membranous adhesion by the existence of exfoliation of the film and existence to 
which the remarkable film gets damaged was carried out did not have film exfoliation, and it was the film that there is also no 
blemish and very firm. 

[0034] Furthermore, the following approach estimated the photocatalyst activity of the photocatalyst film. Adhere an oleic acid 
content acetone solution to the photocatalyst film surface of glass with the photocatalyst film 1% of the weight at homogeneity, 
form dirt artificially, and make the black light (floor Iine15 made from the NIPPO electrical and electric equipment BLB) into the 
light source at this. It irradiated for 24 hours and the photocatalyst activity of the photocatalyst film was evaluated more for the 
ultraviolet rays adjusted to 1.5 mW/cm2 (365nm) with the ultraviolet ray intensity meter (UVPZmade from eye graphics- 2) to 
measure the decomposition of 4 hours or oleic acid by the photocatalysis by change of the contact angle of water. Consequently, 
91 to 4 before the contact angle of water irradiating hours after it was set to 7, 24 more hours after was set to 2, and has checked 
having photocatalyst activity with this very expensive glass with the photocatalyst film. 

[0035] In addition, the result of an optical activity trial and the traverse-proof sex test is shown in Table 1. (O mark) of the column 
of evaluation of the optical activity in Table 1 , evaluation of traverse-proof nature, and comprehensive evaluation shows a very 
good result, (O mark) shows a good result and (x mark) shows a rejected result. In addition, the same approach as the above also 
estimated the traverse-proof nature and photocatalyst activity in the example and the example of a comparison which are shown 
below. 
[0036] 

[Example 2] Ti alkoxide [ in ink ]: — titanium oxide particle: — silica sol: — it carried out like the example 1 except having set 
colloidal silica to 70:30:0:0 (mol %). Glass with the photocatalyst film of 93nm of thickness by which patterning was carried out 
homogeneously and finely was obtained. 

[0037] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 90 to 4 before the contact angle of water irradiating hours after it was set to 5, 24 
more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0038] 

[Example 3] It carried out like the example 2 except having used for the base material soda lime glass of 2mm of board thickness 

which has not prepared the silica film as a substrate layer instead of soda lime glass with the silica film. Glass with the 

photocatalyst film of 90nm of thickness by which patterning was carried out homogeneously and finely was obtained. 

[0039] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 

As a result of evaluating photocatalyst activity, 71 to 4 before the contact angle of water irradiating hours after it was set to 9, 24 

more hours after was set to 4, and has checked having photocatalyst activity with this very expensive glass with the photocatalyst 

film. 

[0040] 

[Example 4] It carried out like the example 1 using the colloidal silica (IPA-ST-S. product made from the Nissan chemistry) as a sol 
of the particle which the reaction ended instead of the titanium oxide particle as a particle which the reaction ended except having 
set Ti alkoxide:silica sol:colloidal silica to 90:0:10 (mol %). Glass with the photocatalyst film of 101nm of thickness by which 
patterning was carried out homogeneously and finely was obtained. 

[0041] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 84 to 4 before the contact angle of water irradiating hours after it was set to 2, 24 
more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0042] 

[Example 5] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 4 except having set colloidal silica to 70:0:30 (mol 
%). Glass with the photocatalyst film of 97nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0043] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 73 to 4 before the contact angle of water irradiating hours after it was set to 2, 24 
more hours after was set to 1, and has checked having photocatalyst activity with this very expensive glass with the photocatalyst 
film. 
[0044] 

[Example 6] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 4 except having set colloidal silica to 50:0:50 (mol 
%). Glass with the photocatalyst film of 89nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0045] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity. 60 to 4 before the contact angle of water irradiating hours after it was set to 2, 24 
more hours after was set to 1, and has checked having photocatalyst activity with this very expensive glass with the photocatalyst 
film. 
[0046] 

[Example 7] It carried out like the example 1 using the silica sol (the COL coat P. made in a COL coat) compounded from hydrolysis 
and the polycondensation of a silica compound as a source of silicon oxide except having set Ti alkoxidetitanium oxide 
particle:silica sohcolloidal silica to 40:40:20:0 (mol %). Glass with the photocatalyst film of 83nm of thickness by which patterning was 
carried out homogeneously and finely was obtained. 

[0047] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 70 to 4 before the contact angle of water irradiating hours after it was set to 3, 24 
more hours after was set to 1, and has checked having photocatalyst activity with this very expensive glass with the photocatalyst 



w 

film. 
[0048] 

[Example 8] Colloidal silica (IPA-ST-S. product made from the Nissan chemistry) was used instead of the titanium oxide particle as 
a particle which the reaction ended, and it carried out like the example 7 except having set chlorine content Ti alkoxidertitanium 
oxide particle :si I ica solrcolloidal silica to 40:0:20:20 (mol %). Glass with the photocatalyst film of 81 nm of thickness by which 
patterning was carried out homogeneously and finely was obtained. 

[0049] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 42 to 4 before the contact angle of water irradiating hours after it was set to 6, and 
has checked having photocatalyst activity with this very expensive glass with the photocatalyst film. 
[0050] 

[Example 9] The silica sol solution was applied to soda lime glass, and it carried out like the example 8 except having used as the 
base material what was dried at 150 degrees C. 

[0051] As a result of the traverse -proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 43 to 4 before the contact angle of water irradiating hours after it was set to 10, 
and has checked having photocatalyst activity with this expensive glass with the photocatalyst film. 
[0052] 

[Example 10] A silica sol (COL coat P), a titanium oxide sol (ATORON NTi-500, Nippon Soda make), and ethanol were used on the 
soda lime glass base material, it carried out like the example 8 by oxide conversion except [ % of / 2= 10:90 mol of Ti02:SiO(s) ] 
having prepared the substrate film of a presentation, and glass with the photocatalyst film was obtained. 

[0053] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 45 to 4 before the contact angle of water irradiating hours after it was set to 10, 
and has checked having photocatalyst activity with this expensive glass with the photocatalyst film. 
[0054] 

[Example 11] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 1 except having set colloidal silica to 70:10:20 (mol 
%). Glass with the photocatalyst film of 98nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0055] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 50 to 4 before the contact angle of water irradiating hours after it was set to 6, and 
has checked having photocatalyst activity with this very expensive glass with the photocatalyst film. 
[0056] 

[Example 12] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 8 except having made colloidal silica into 45:35:20- 
mol %. Glass with the photocatalyst film of 100nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0057] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 41 to 4 before the contact angle of water irradiating hours after it was set to 3, 24 
more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. Moreover, in order to observe the surface irregularity of this printing film, this ink was printed on soda lime glass, 
and the sample which heat-treated similarly was produced. 2-micrometer scan around of this sample front face was carried out in 
the AFM mode (atomic force microscope) of a scan mold probe microscope (SPI3700 made from the SEIKO electronic industry), 
and the surface type-like condition was observed. As for Sratio which shows what time surface area increased with the irregularity 
of a sample compared with the flat flat surface theoretically, the value of 1.050 was acquired. Moreover, when the value of about 
4.9nm was acquired and average side granularity Ra added colloidal silica compared with the below-mentioned example 1 of a 
comparison, it checked that surface area (surface irregularity) had become large. 
[0058] 

[Example 13] It carried out like the example 12 except having used for the base material soda lime glass of 2mm of board thickness 
which has not prepared the silica film as a substrate layer instead of soda lime glass with the silica film. Glass with the 
photocatalyst film of 101nm of thickness by which patterning was carried out homogeneously and finely was obtained. 
[0059] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 41 to 4 before the contact angle of water irradiating hours after it was set to 3, 24 
more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0060] 

[Example 14] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 8 except having set colloidal silica to 10:80:10 (mol 
%). Glass with the photocatalyst film of 98nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0061] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 24 to 4 before the contact angle of water irradiating hours after it was set to 10, 24 
more hours after was set to 5, and has checked having photocatalyst activity with this expensive glass with the photocatalyst film. 
[0062] 

[The example 1 of a comparison] Not using the colloidal silica which is the particle which the reaction ended, it carried out like the 
example 8 except having set the Ti alkoxide:silica sohcolloidal silica in ink to 45:55:0 (mol %). Glass with the photocatalyst film of 
96nm of thickness by which patterning was carried out homogeneously and finely was obtained. 

[0063] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 45 to 4 before the contact angle of water irradiating hours after it was set to 25, 
and 24 more hours after was set to 7, and the reduction in a contact angle was not what was excellent especially although it saw. 
Moreover, in order to observe the surface irregularity of this printing film, this ink was printed on soda lime glass, and the sample 
which heat-treated similarly was produced. The surface type-like condition was observed for this sample front face by the same 
approach as an example 5. As for 1.001 and average side granularity Ra, the value of about 1.0nm was acquired, and a result and 
Sratio checked that this thin film was almost a flat. 
[0064] 

[The example 2 of a comparison] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 1 of a comparison except 



having set colloidal silica to 75:25:0 (mol %). Glass with the photocatalyst film of 100nm of thickness by which patterning was carried 
out homogeneously and finely was obtained. 

[0065] As a result of the traverse -proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 66 to 4 before the contact angle of water irradiating hours after it was set to 32, 
and 24 more hours after was set to 6, and the reduction in a contact angle was not what was excellent especially although it saw. 
[0066] 

[The example 3 of a comparison] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 1 of a comparison except 
having set colloidal silica to 31:69:0 (mol %). Glass with the photocatalyst film of 103nm of thickness by which patterning was carried 
out homogeneously and finely was obtained. 

[0067] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity. 41 to 4 before the contact angle of water irradiating hours after it was set to 29, 
and 24 more hours after was set to 12, and the reduction in a contact angle was not what was excellent especially although it saw. 
[0068] 

[The example 4 of a comparison] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 1 of a comparison except 
having set colloidal silica to 10:900 (mol %). Glass with the photocatalyst film of 97nm of thickness by which patterning was carried 
out homogeneously and finely was obtained. 

[0069] As a result of the traverse-proof sex test, this obtained thin film was very firm, and exfoliation and a blemish were not seen. 
As a result of evaluating photocatalyst activity, 30 to 4 before the contact angle of water irradiating hours after it was set to 13, 
and 24 more hours after was set to 9, and the reduction in a contact angle was not what was excellent especially although it saw. 
[0070] 

[The example 5 of a comparison] Not using Ti alkoxide, it carried out like the example 7 except having set the Ti a!koxide:titanium 
oxide particle:silica sohcolloidal silica in ink to 0:10:90:0 (mol %). Exfoliation was seen very easily by this obtained thin film as a result 
of the traverse-proof sex test. 
[0071] 

[The example 6 of a comparison] Ti alkoxide [ in ink ]: — titanium oxide particle: — silica sol: — it carried out like the example 5 of 
a comparison except having set colloidal silica to 0:50:50:0 (mol %). Exfoliation was seen very easily by this obtained thin film as a 
result of the traverse-proof sex test. 
[0072] 

[The example 7 of a comparison] Ti alkoxide [ in ink ]: — titanium oxide particle: — silica sol: — it carried out like the example 5 of 
a comparison except having set colloidal silica to 0:90:10:0 (mol %). Exfoliation was seen very easily by this obtained thin film as a 
result of the traverse-proof sex test. 
[0073] 

[The example 8 of a comparison] The increase of the content of the titanium-oxide particle which the reaction ended, the Ti 
alkoxide:titanium -oxide particle:silica sol in ink: It carried out like the example 1 except having set colloidal silica to 30:70:00 (mol 
%). Glass with the photocatalyst film of 71nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0074] The blemish in which this obtained thin film was weak and remarkable was seen as a result of the traverse-proof sex test. 
As a result of evaluating photocatalyst activity, 72 to 4 before the contact angle of water irradiating hours after it was set to 2, 24 
more hours after was set to 1, and has checked having photocatalyst activity with this very expensive glass with the photocatalyst 
film. 
[0075] 

[The example 9 of a comparison] The increase of the content of colloidal silica, the Ti alkoxide:silica sol in ink: It carried out like the 
example 4 except having set colloidal silica to 30:0:70 (mol %). Glass with the photocatalyst film of 78nm of thickness by which 
patterning was carried out homogeneously and finely was obtained. 

[0076] The blemish in which this obtained thin film was weak and remarkable was seen as a result of the traverse-proof sex test. 
As a result of evaluating photocatalyst activity, 40 to 4 before the contact angle of water irradiating hours after it was set to 1 , 24 
more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0077] 
[Table 1] 
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[0078] 

[Effect of the Invention] Since the ink for photocatalyst film formation of this invention makes the oxide particle which the reaction 
ended have contained, while its ink is very stable, the photocatalyst film produced using the ink for photocatalyst film formation of 
this invention while own pot life of ink became long and excelling as ink of print processes, such as screen-stencil, — the dip 
coating method of the other membrane formation approaches, the roll coat method, a spin coat method, etc. — comparing — 
photocatalyst activity and abrasion resistance — inferiority — there is nothing — low cost — high — the outstanding durability 
thing is obtained. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the formation approach of the ink for photocatalyst film formation at the time of 
printing further the glass goods of various kinds of fields, such as sheet glass for construction building materials, such as sheet 
glass for cars, such as a windowpane for automobiles, a windowpane of a building, and glass of a mirror, and the thin film which had 
a photocatalyst function in front faces, such as ceramics and a metal, by print processes etc. especially, and a photocatalyst. 




[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] Recently, it applies for many patents aiming at use of effectiveness, such as antifouling property by 
the oxidative degradation by the photocatalysis of titanium oxide, or the optical induction super-hydrophilic-property reaction, a 
hydrophilic property, and fog resistance. 

[0003] As a coating solution presentation of the photocatalyst film, the application (J P, 8-1 64334 ,A) about a titania particle 
distribution solution, the application (J P, 8-29 9789, A) about Ti alkoxide / alcoholic system, etc. are known, for example. 
[0004] Moreover, about the example of membrane formation, screen-stenciling the drug solution which WO 96/No. 13327 official 
report is made to carry out the reaction dissolution of titanium tetra-isopropoxide, ethyl cellulose, and the organic solvent, and is 
obtained, for example is indicated. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since the ink for photocatalyst film formation of this invention makes the oxide particle which the reaction 
ended have contained, while its ink is very stable, the photocatalyst film produced using the ink for photocatalyst film formation of 
this invention while own pot life of ink became long and excelling as ink of print processes, such as screen-stencil, — the dip 
coating method of the other membrane formation approaches, the roll coat method, a spin coat method, etc. — comparing — 
photocatalyst activity and abrasion resistance — inferiority — there is nothing — low cost — high — the outstanding durability 
thing is obtained. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the presentation solution of hypoviscosity like a titania particle part water spray 
solution like the publication to said JP.8-1 64334 ,A, or a titania particle distribution alcoholic solution, condensation of phase 
splitting by sedimentation of a particle and a particle etc. tends to take place, and a solution cannot necessarily call it stability. 
Moreover, in Ti alkoxide / an alcoholic system like a publication, drug solution concentration tends to change to JP,8-299789,A that 
a solvent tends to evaporate, moreover, unstable [ change / the description of solutions, such as phase splitting and aggravation of 
spreading nature, / tend / with moisture absorption and ] — etc. — there is a problem. Moreover, these solutions are hard to be 
called drug solution suitable for the print processes which not necessarily need viscosity of dozens to hundreds of poise, such as 
screen printing. 

[0006] Moreover, about a presentation W096 / given in 13327 official reports, since liquid cannot say it as stability and ethyl 
cellulose is used as a thickener, membranous reinforcement has the problem of being low that the carbon which is the combustion 
object tends to remain in the film at the time of baking. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] As the raw material which forms the titanium oxide which makes this invention in view of the 
technical problem which the former requires, and discovers photocatalyst activity, At least one sort in the sol of the titanium oxide 
formed of hydrolysis and the polycondensation of Ti alkoxide, Ti acetylacetonato, and Ti compound, the content of the oxide 
particle which is ink which consists of oxide particles which the reaction ended, and this reaction ended — 5-50-mol% of an ink 
principal component — by containing It is stabilized without the stability of ink improving extremely and also discovering the trouble 
in various printings etc., and printing film formation can be performed. Moreover, it is the photocatalyst film produced in this ink 
being equipped with the photocatalyst effectiveness, abrasion resistance, and endurance, and specifying the refractive index of a 
thin film, and thickness further. Excitation purity is small and a color offers the formation approach of the useful ink for 
photocatalyst film formation in which what has small near and a small reflection factor is obtained by the neutral color, and the 
photocatalyst film. 

[0008] That is, after carrying out spreading membrane formation on a base material front face by print processes, it sets in the ink 
for calcinating and carrying out a solidification coat and forming the photocatalyst film, and this invention is hydrolysis and the 
polycondensation of Ti alkoxide, Ti acetylacetonato, and Ti compound. At least one sort in the sol of the formed titanium oxide, and 
the ink principal component whose content of the oxide particle which oxide particles which the reaction ended were consisted of 
and this reaction ended is 5-50-mol% of an ink principal component, It is characterized by being ink for photocatalyst film formation 
which becomes considering viscosity as 10-100poise using the ink accessory constituent which consists of at least one sort in the 
nitrocellulose as a thickening component and the ethyl carbitol as a solvent, or butyl carbitol. 

[0009] Furthermore, this invention is characterized by the solid content in ink being 1 - 2 % of the weight. [0010] Moreover, after 
this invention carries out spreading membrane formation of said ink on a base material front face by screen-stencil, gravure, or the 
intaglio-printing method, it is characterized by the content of the titanium oxide in the photocatalyst film calcinated at the 
temperature of 250-850 degrees C being the formation approach of the 10-100-mol photocatalyst film which is %. [001 1] 
Furthermore, this invention is characterized by forming the substrate layer which prevents the component used as the cause of it 
being characterized by a base material being glass, and reducing photocatalyst activity, such as alkali in this glass component, 
invading into the photocatalyst film, or uses as a principal component the oxide to which trespass is reduced. [0012] 
[Embodiment of the Invention] The ink which forms the high-performance photocatalyst film of this invention consists of the raw 
material which forms the titanium oxide which has photocatalyst activity, a raw material which forms metallic oxides other than 
titanium oxide, and a metallic-oxide raw material which the reaction ended, a thickener and a solvent contain as an accessory 
constituent of ink further, and a solidification coat can carry out in the film which make dry and calcinate and has a photocatalyst 
activity operation after carrying out spreading membrane formation of those ink on a base material front face after mixed 
adjustment. 

[0013] As main raw materials of the ink which forms the titanium oxide which discovers photocatalyst activity, it is at least one sort 
in the sol of the titanium oxide formed of hydrolysis and the polycondensation of Ti alkoxide, Ti acetylacetonato, and Ti compound, 
and when using the crystalline titanium oxide particle which the reaction ended, this particle also contributes to photocatalyst 
activity. When the above-mentioned raw material is explained, it is Ti ARUKOKIDO. For example, a titanium methoxide, titanium 
ethoxide. titanium propoxide, Titanium butoxide, etc. a halogen content Ti alkoxide, etc. can be used. To a halogen content Ti 
alkoxide and a thing a chlorine content Ti alkoxide it is not necessary to make it hydrolyze by adding water and a catalyst compared 
with Ti alkoxide which does not contain the other halogen, to add to ink, and to mix with ink the sol which is in a reaction process 
by this, and there is an advantage the pot life of ink is markedly easy coming to be alike of an advantage. In addition, Ti 
acetylacetonato which stabilized the above-mentioned Ti alkoxide by the acetylacetone can also be used. 
[0014] Moreover, depending on the case, the sols of the titanium oxide formed of hydrolysis and the polycondensation of Ti 
compound may be hydrolysis and a sol of titanium oxide which was made to carry out a polycondensation and was obtained about 
Ti compound which consists of a Ti alkoxide or Ti acetylacetonato, and a commercial item is sufficient, for example, TA-10, TA-15 
(Nissan Chemical Industries make), ATORON NTi-500 (Nippon Soda make), etc. can be used as a titanium oxide sol of a commercial 
item. In addition, adding stabilizing agents generally used for these things, such as hexylene glycol, does not interfere other than an 
acetylacetone for control of these hydrolysis and polycondensation reactions. 

[0015] The metallic-oxide particle which the reaction ended can give an operation very remarkable on the stable disposition of ink, 
and the particle which consists of titanium oxide, silicon oxide, oxidization aluminum, a zirconium dioxide, tin oxide, etc. can be used 
for it, and it does not limit the shape of the shape of a particle, and a sol etc. especially about those descriptions, in order that, as 
for these particles either of metallic oxides other than titanium oxide and titanium oxide is sufficient as whose particles which this 
reaction ended and that may carry out, and may contain both and the reaction ended, a reaction may not progress further in ink — 
the description of ink — change can be prevented. It is because it does not have film reinforcement and cannot desire 
improvement in a property by particle addition less than [ 5 mol % ] to an ink principal component, if it is desirable that it is [ 5-50 
mol ] % as for the content of a particle and there are than 50-mol %. [ more ] In addition, an ink principal component here shows at 
least one sort in the sol of the metallic oxide formed [ with at least one sort in the sol of the titanium oxide formed of hydrolysis 
and the polycondensation of Ti alkoxide, Ti acetylacetonato. and Ti compound, and the oxide particle which the reaction ended ] of 
hydrolysis and the polycondensation of the metal alkoxide except a titanium metal, metal acetylacetonato, a metal organic-acid salt, 
and metallic compounds depending on the case. Moreover, these particles have especially the desirable silica particle that is 
excellent in the particle of titanium oxide which is excellent in a photocatalyst operation, and/or a water retention operation. 



[0016] In addition, as a titanium oxide particle, it is ST-01 (product made from the Ishihara techno), for example as a commercial 
item. Especially since sufficient photocatalyst activity is acquired even if it can use both distributed solutions, such as fine 
particles, such as SSP-25 (Sakai Chemical Industry make). STS-01 (product made from the Ishihara techno), and CA-62 (Taki 
Chemical make), the crystal titanium oxide particle which these reactions ended also has a photocatalyst operation with the 
improvement operation in stability of ink and it calcinates at low temperature, it is desirable. In addition, since the crystal form can 
discover the photocatalyst activity in which ANATASU excelled the rutile, it is more desirable. As for the content of the titanium 
oxide in the photocatalyst film, it is desirable that it is [ 10-100 mol ] %, and it is deficient in photocatalyst activity practical less 
than [ 10 mol % ]. In addition, the value at the time of carrying out the presentation of the formed film to oxide conversion (mol %) is 
shown in mol % in the text. 

[0017] Moreover, about the particle which other reactions ended, colloidal silica IPA-ST (Nissan Chemical Industries make), alumina 
sol -10 (Nissan Chemical Industries make), an alumina clear sol (Kawaken Fine Chemicals make), etc. can be used as a commercial 
item. As for especially the particle size of these particles, it is desirable to use a thing about tennm or less in the case of the base 
material with which a base material is characterized by the transparency of glass etc. Moreover, in order to acquire higher 
photocatalyst activity, the front face of a photocatalyst is formed in the shape of irregularity, and these particles are effective also 
in order to increase the surface area. 

[0018] Moreover, it is a raw material which forms metallic oxides other than titanium oxide, The metallic-oxide particle which at 
least one sort and/or reaction of the sol of a metallic oxide which were formed of hydrolysis and the polycondensation of a metal 
alkoxide, metal acetylacetonato, a metal organic-acid salt, and metallic compounds ended can be used, and these are added by ink 
for the various object, such as improvement in photocatalyst functions, such as improvement in endurance, such as film 
reinforcement, chemical resistance, and adhesion, control of a refractive index, and hydrophilic maintenance nature, and control of 
printing nature. 

[0019] As a metal which forms the metallic oxide, Si, Zr, aluminum. B, P, Sn, etc. can be used, and naphthenate, oxy-acetate, a 
stearate, etc. can be used as a metal alkoxide as the metal acetylacetonato which stabilized said metal alkoxides, such as these 
methoxides, ethoxide, propoxide, and butoxide. by the acetylacetone, and a metal organic-acid salt. 

[0020] About moreover, metallic-oxide sols other than the titanium oxide which a reaction has not ended They are hydrolysis and 
the metallic-oxide sol which was made to carry out a polycondensation and was obtained about the organic metal compound which 
consists of a metal alkoxide or metal acetylacetonato. Depending on the case, a commercial item is sufficient. As a silica sol Soe 
Per Serra (product made from the Daihachi chemical industry), The COL coat P (made in a COL coat), ATORON NSi-500 (Nippon 
Soda make), etc., As a zirconia sol, NZS-30A (Nissan Chemical Industries make), AZS-A (product made from the NIPPON 
SHOKUBAI science industry), etc. can use the sol by HAUTO form MS-AL (product made from the Fuji chemistry), and TOKYO 
OHKA KOGYO etc. as alumina sol. In addition, adding stabilizing agents generally used for these things, such as hexylene glycol, 
does not interfere other than an acetylacetone for control of these hydrolysis and polycondensation reactions. 
[0021] As for the content of the solid content in ink, it is desirable that it is 1.0 - 2.0 % of the weight in oxide conversion further 
again. At less than 1.0 % of the weight For example, the thickness obtained by one printing etc. becomes thin too much, and printing 
unevenness becomes easy to be conspicuous. If the appearance of the obtained thin film will become less desirable, a refractive 
index will not increase to a theoretical value further, a reflection property and a transparency property change and it exceeds 2.0 % 
of the weight If the thickness obtained by one printing etc. tends to become thick and is set especially to 150nm or more, it will be 
easy to generate a crack, and moreover, for this reason, it is for thin film reinforcement, such as traverse-proof nature and the 
Taber abrasiveness reinforcement, also failing. By carrying out to the 1.0 - 2.0 above-mentioned% of the weight, the homogeneous 
coat which does not have a crack after the last heat treatment is obtained also in the forming-membranes method the thickness 
immediately after printings, such as screen-stencil, gravure, and intaglio printing, etc. becomes comparatively thick. In addition, 
when the solid content in ink here calcinates the ink applied on the base material, it remains into the film as a film structure, and 
they are a titanium oxide raw material, a metallic-oxide raw material except titanium oxide, and the oxide particle that the reaction 
ended. 

[0022] It is because the thickening effectiveness has good flammability, of course compared with ethyl cellulose etc. and there are 
few residuals of the carbon component for which the membranous appearance and the film reinforcement after baking are reduced, 
when a nitrocellulose is used as a thickening component added to ink. Moreover [ especially ], it is JISK about grade. More than H7 
(H7, H20, H60, H80, H120) has desirable form and viscosity notation of assignment with 6703, and it is because the better 
thickening effectiveness and printing nature are obtained. In addition, the addition of a thickening component has 5-25 desirable % 
of the weight, and viscosity of ink can be made into 10-100poise suitable for print processes, such as screen-stencil, gravure, and 
intaglio printing. In less than 10poise, the viscosity of ink is too low for the time of printing, ink tends to spread on the screen 
version, it is hard to control desiccation of the ink on a version, and good patterning is no longer obtained. Moreover, it is because 
the carbon of the cinder of a nitrocellulose remains, and the film will color it a yellowish brown color, the homogeneity of a film 
surface will be spoiled or the printing nature at the time of screen-stencil not only gets remarkably bad, but it will further become 
easy for mechanical [ membranous ] and chemical durability to fall into the thin film which baking completed eventually, if it exceeds 
100poise. 

[0023] The lowering of the refractive index of a thin film or endurance moreover obtained can be prevented without spoiling printing 
nature and the homogeneity of the thin film obtained by adjusting the class of such a nitrocellulose, an addition, and viscosity. In 
addition, especially as print processes, the ease of carrying out of patterning to screen-stencil is desirable. 

[0024] As the solvent which melts a nitrocellulose by independent [ which is added in ink ]. Solvents, such as an acetone, methyl 
acetate, a methyl ethyl ketone, isopropyl acetate, a diethyl ketone, the 2nd butyl acetate, methyl isobutyl ketone, isobutyl acetate, 
methyl cellosolve, butyl acetate, the 2nd amyl acetate, ethylcellosolve. methyl-cellosolve acetate, methyl lactate, amyl acetate, 
ethyl lactate, a cyclohexanone, ethylcellosolve acetate, diacetone alcohol, butyl cellosolve, butyl lactate, ethyl carbitol, butyl 
carbitol, 3-methoxybutanol, and 3-methoxy butyl acetate, can be used. Since especially carbitois cannot evaporate easily, when it 
uses as a solvent of ink, the ink by which concentration change was stabilized few is obtained. Moreover, solvents, such as 
aromatic series solvents, such as alcohols, such as the methanol and ethanol which are supplied, propanol, a butanol, ethylene 
glycol, and hexylene glycol, benzene, toluene, and a xylene, and water, can be added and used for the above-mentioned solvent for 
the object, such as concentration adjustment, from the source of Ti, or the other sources of a metallic oxide. 

[0025] If ethyl carbitol, butyl carbitois, or such mixture are used as a solvent, since rapid desiccation of the ink before printing etc. 
can be controlled, for example, and the coat after printing etc. can dry at low temperature (about 200 degrees C) comparatively, 
therefore pot life will be long and a thin film will moreover dry at low temperature comparatively after printing etc. by these further 



again, the coat which has a uniform film surface by heat-treatment of terminal temperature is obtained. 

[0026] Glass, the ceramics, a metal, etc. can be used for a base material. Moreover, a base material is soda lime glass etc. Use it 
and Ti alkoxides etc. and the sols other than a crystalline particle are used especially for the source of Ti of ink. Prevent the 
component used as the cause of reducing photocatalyst activity, such as alkali in a glass component, invading into the 
photocatalyst film, when forming the photocatalyst film. Or the photocatalyst film with more high photocatalyst activity is ****** 
by preparing the substrate film which uses as a principal component any one kind of Si. Ti, Zr. aluminum, B, P. and Sn to which 
trespass is reduced, or two kinds or more of the arbitration of these of oxides. The substrate film of Si02. Ti02-Si02, 
aluminum203-SiO2, and aluminum203-Ti02-Si02 is more desirable in respect of photocatalyst activity and endurance especially. 
What formed membranes by approaches, such as the general membrane formation approach, for example, the dip coating method 
using a sol gel process, a spin coat method, the roll coat method, etc. and a CVD method, PVD, in addition to the print processes 
which used ink may be used for membrane formation of the substrate film. Furthermore, in the case of the substrate film containing 
the organic component immediately after forming membranes using print processes, a sol gel process, etc., heat treatment of 300 
degrees C or more is performed once, and the effectiveness which prevents trespass of alkali etc. more becomes high by burning 
an organic component and considering as the oxide film. 

[0027] As for the printing film using this ink, it is desirable to heat-treat below about 250 degrees C at which it is necessary to 
heat-treat in order to acquire the film reinforcement and photocatalyst activity according to an application, and especially a 
nitrocellulose burns, as mentioned above about 850 degrees C transferred to a rutile mold with low photocatalyst activity from an 
anatase. 

[0028] Moreover, when the film with which refractive indexes differ like [ when forming the substrate film of a silica on glass and 
forming the photocatalyst film of a titania on it further ] is formed on a base material, compared with a base material, the excitation 
purity of a light echo may increase from the difference of the refractive index remarkably. For example, depending on an application 
which is expected non-colored glass like the windowpane for cars, the increment in this excitation purity may become a problem. It 
is possible to fall the increment in excitation purity to 5% or less of hardly worried level by adjusting the thickness and the 
refractive index of the substrate film and the photocatalyst film to this. Moreover, when coloring is rather liked like **** material, it 
is also possible to emphasize a reflective stimulus color tone by adjusting the thickness and the refractive index of the substrate 
film and the photocatalyst film similarly, and to raise design nature. 
[0029] 

[Example 1] The titanium tetrachloride (TiCI4) was used as the start raw material, and when making isopropyi alcohol react to this 
and compounding THsopropoxide, the solute concentration which is made to end a reaction, with some chlorine (CI) left, and has 
the combination presentation of Ti(OC3H7) xCly (x+y=4) compounded about 13% of the weight of Ti alkoxide by oxide (Ti02) 
conversion. 

[0030] The titanium oxide particle (ST-01, product made from the Ishihara techno) which this acid chlorine content Ti alkoxide and 
a reaction ended as a source of titanium oxide of the photocatalyst film is used. The whole ink adds a nitrocellulose H7 (product 
made from a die eel) about 16% of the weight as a thickener in the solution which set colloidal silica to 90:10:0:0 (mol %). Ti alkoxide 
[ in ink ]: — titanium oxide particle: — silica sol: — The solute concentration of this ink for photocatalyst film formation is become 
1.6 % of the weight by oxide conversion and needed. Ethyl carbitol was added as a solvent, mixed churning was improved, and it 
considered as the ink for photocatalyst film formation. In addition, it was 20poise when the viscosity of ink was measured. 
[0031] The base material applied to glass the solution which diluted the silica sol (the COL coat P. made in a COL coat) with 
ethanol to the soda lime glass plate (2mm thickness, clearance) by dipping, and carried out heating baking at 500 degrees C, and the 
soda lime glass which attached the silica substrate film of 100nm of thickness was used for it. 

[0032] next — predetermined — a configuration — patterning — having carried out — 350 — a mesh — Dacron — a screen — a 
glass plate — a top — carrying — Shore hardness — HS — 61 — a squeegee — using — said — a photocatalyst — the film — 
formation — ** — ink — this — a silica — the film — with — glass — a base material — a front face — screen-stenciling — a 
place — homogeneous — beautiful — patterning — carrying out — having had — printing — the film — obtaining — having had . 
Then, when heat-treatment was performed for 10 minutes at 600 degrees C, the glass with the photocatalyst film whose thickness 
is 100nm was obtained. 

[0033] Next, the following approach estimated the traverse -proof nature of the obtained glass with the photocatalyst film. It is JIS 
to a wear cloth. L The broadcloth cloth and sticking-by-pressure area according to 0803 are set to 2 6.25cm, The 0.1kg/cm2 load 
was added, it slid 1,000 times by part for sliding rate 30 round-trip/, and 10cm of sliding length, this photocatalyst film obtained 
when the traverse-proof sex test which evaluates membranous adhesion by the existence of exfoliation of the film and existence to 
which the remarkable film gets damaged was carried out did not have film exfoliation, and it was the film that there is also no 
blemish and very firm. 

[0034] Furthermore, the following approach estimated the photocatalyst activity of the photocatalyst film. Adhere an oleic acid 
content acetone solution to the photocatalyst film surface of glass with the photocatalyst film 1% of the weight at homogeneity, 
form dirt artificially, and make the black light (floor Hne15 made from the NIPPO electrical and electric equipment BLB) into the 
light source at this. It irradiated for 24 hours and the photocatalyst activity of the photocatalyst film was evaluated more for the 
ultraviolet rays adjusted to 1.5 mW/cm2 (365nm) with the ultraviolet ray intensity meter (UVPZmade from eye graphics- 2) to 
measure the decomposition of 4 hours or oleic acid by the photo catalysis by change of the contact angle of water. Consequently, 
91 to 4 before the contact angle of water irradiating hours after it was set to 7, 24 more hours after was set to 2, and has checked 
having photocatalyst activity with this very expensive glass with the photocatalyst film. 

[0035] In addition, the result of an optical activity trial and the traverse-proof sex test is shown in a table 1. (O mark) of the 
column of assessment of the optical activity in a table 1, assessment of traverse -proof nature, and comprehensive assessment 
shows a very good result, (O mark) shows a good result and (x mark) shows a rejected result. In addition, the same approach as the 
above also estimated the traverse-proof nature and photocatalyst activity in the example and the example of a comparison which 
are shown below. 
[0036] 

[Example 2] Ti alkoxide [ in ink ]: — titanium oxide particle: — silica sol: — it carried out like the example 1 except having set 
colloidal silica to 70:30:0:0 (mol %). Glass with the photocatalyst film of 93nm of thickness by which patterning was carried out 
homogeneously and finely was obtained. 

[0037] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity. 90 to 4 before the contact angle of water irradiating hours after it was set 



to 5, 24 more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 

photocatalyst film. 

[0038] 

[Example 3] It carried out like the example 2 except having used for the base material soda lime glass of 2mm of board thickness 
which has not prepared the silica film as a substrate layer instead of soda lime glass with the silica film. Glass with the 
photocatalyst film of 90nm of thickness by which patterning was carried out homogeneously and finely was obtained. 
[0039] As a result of the traverse -proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 71 to 4 before the contact angle of water irradiating hours after it was set 
to 9, 24 more hours after was set to 4, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0040] 

[Example 4] It carried out like the example 1 using the colloidal silica (IPA-ST-S, product made from the Nissan chemistry) as a sol 
of the particle which the reaction ended instead of the titanium oxide particle as a particle which the reaction ended except having 
set Ti alkoxide:silica sohcolloidal silica to 90:0:10 (mol %). Glass with the photocatalyst film of 101nm of thickness by which 
patterning was carried out homogeneously and finely was obtained. 

[0041] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 84 to 4 before the contact angle of water irradiating hours after it was set 
to 2, 24 more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0042] 

[Example 5] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 4 except having set colloidal silica to 70:0:30 (mol 
%). Glass with the photocatalyst film of 97nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0043] As a result of the traverse -pro of sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity. 73 to 4 before the contact angle of water irradiating hours after it was set 
to 2, 24 more hours after was set to 1, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0044] 

[Example 6] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 4 except having set colloidal silica to 50:0:50 (mol 
%). Glass with the photocatalyst film of 89nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0045] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 60 to 4 before the contact angle of water irradiating hours after it was set 
to 2, 24 more hours after was set to 1, and has checked having photocatalyst activity with this very expensive giass with the 
photocatalyst film. 
[0046] 

[Example 7] It carried out like the example 1 using the silica sol (the COL coat P, made in a COL coat) compounded from hydrolysis 
and the polycondensation of a silica compound as a source of silicon oxide except having set Ti alkoxide.titanium oxide 
particle:silica sohcolloidal silica to 40:40:20:0 (mol %). Glass with the photocatalyst film of 83nm of thickness by which patterning was 
carried out homogeneously and finely was obtained. 

[0047] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 70 to 4 before the contact angle of water irradiating hours after it was set 
to 3, 24 more hours after was set to 1 , and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0048] 

[Example 8] Colloidal silica (IPA-ST-S, product made from the Nissan chemistry) was used instead of the titanium oxide particle as 
a particle which the reaction ended, and it carried out like the example 7 except having set chlorine content Ti alkoxidetitanium 
oxide particle :si I ica sohcolloidal silica to 40:0:20:20 (mol %). Glass with the photocatalyst film of 81 nm of thickness by which 
patterning was carried out homogeneously and finely was obtained. 

[0049] As a result of the traverse -proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 42 to 4 before the contact angle of water irradiating hours after it was set 
to 6, and has checked having photocatalyst activity with this very expensive glass with the photocatalyst film. 
[0050] 

[Example 9] The silica sol solution was applied to soda lime glass, and it carried out like the example 8 except having used as the 
base material what was dried at 1 50 degrees C. 

[0051] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 43 to 4 before the contact angle of water irradiating hours after it was set 
to 10, and has checked having photocatalyst activity with this expensive glass with the photocatalyst film. 
[0052] 

[Example 10] A silica sol (COL coat P), a titanium oxide sol (ATORON NTi-500, Nippon Soda make), and ethanol were used on the 
soda lime glass base material, it carried out like the example 8 by oxide conversion except [ % of / 2= 10:90 mol of Ti02:SiO(s) ] 
having prepared the substrate film of a presentation, and glass with the photocatalyst film was obtained. 

[0053] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 45 to 4 before the contact angle of water irradiating hours after it was set 
to 10, and has checked having photocatalyst activity with this expensive glass with the photocatalyst film. 
[0054] 

[Example 11] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 1 except having set colloidal silica to 70:10:20 (mol 
%). Glass with the photocatalyst film of 98nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0055] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 50 to 4 before the contact angle of water irradiating hours after it was set 




to 6, and has checked having photocatalyst activity with this very expensive glass with the photocatalyst film. 
[0056] 

[Example 12] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 8 except having made colloidal silica into 45:35:20- 
mol %. Glass with the photocatalyst film of 100nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0057] As a result of the traverse -proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 41 to 4 before the contact angle of water irradiating hours after it was set 
to 3, 24 more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. Moreover, in order to observe the surface irregularity of this printing film, this ink was printed on soda lime glass, 
and the sample which heat-treated similarly was produced. 2-micrometer scan around of this sample front face was carried out in 
the AFM mode (atomic force microscope) of a scan mold probe microscope (SPI3700 made from the SEIKO electronic industry), 
and the surface type-like condition was observed. As for Sratio which shows what time surface area increased with the irregularity 
of a sample compared with the flat flat surface theoretically, the value of 1.050 was acquired. Moreover, when the value of about 
4.9nm was acquired and average side granularity Ra added colloidal silica compared with the below-mentioned example 1 of a 
comparison, it checked that surface area (surface irregularity) had become large. 
[0058] 

[Example 13] It carried out like the example 12 except having used for the base material soda lime glass of 2mm of board thickness 
which has not prepared the silica film as a substrate layer instead of soda lime glass with the silica film. Glass with the 
photocatalyst film of 101 nm of thickness by which patterning was carried out homogeneously and finely was obtained. 
[0059] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 41 to 4 before the contact angle of water irradiating hours after it was set 
to 3, 24 more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0060] 

[Example 14] Ti alkoxide [ in ink]: — silica sol: — it carried out like the example 8 except having set colloidal silica to 10:80:10 (mol 
%). Glass with the photocatalyst film of 98nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0061] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 24 to 4 before the contact angle of water irradiating hours after it was set 
to 10, 24 more hours after was set to 5, and has checked having photocatalyst activity with this expensive glass with the 
photocatalyst film. 
[0062] 

[The example 1 of a comparison] Not using the colloidal silica which is the particle which the reaction ended, it carried out like the 
example 8 except having set the Ti alkoxide:silica sohcolloidal silica in ink to 45:55:0 (mol %). Glass with the photocatalyst film of 
96nm of thickness by which patterning was carried out homogeneously and finely was obtained. 

[0063] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 45 to 4 before the contact angle of water irradiating hours after it was set 
to 25, and 24 more hours after was set to 7, and the reduction in a contact angle was not what was excellent especially although it 
saw. Moreover, in order to observe the surface irregularity of this printing film, this ink was printed on soda lime glass, and the 
sample which heat-treated similarly was produced. The surface type-like condition was observed for this sample front face by the 
same approach as an example 5. As for 1.001 and average side granularity Ra, the value of about 1.0nm was acquired, and a result 
and Sratio checked that this thin film was almost a flat. 
[0064] 

[The example 2 of a comparison] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 1 of a comparison except 
having set colloidal silica to 75:25:0 (mol %). Glass with the photocatalyst film of 100nm of thickness by which patterning was carried 
out homogeneously and finely was obtained. 

[0065] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 66 to 4 before the contact angle of water irradiating hours after it was set 
to 32, and 24 more hours after was set to 6, and the reduction in a contact angle was not what was excellent especially although it 
saw. 
[0066] 

[The example 3 of a comparison] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 1 of a comparison except 
having set colloidal silica to 31:69:0 (mol %). Glass with the photocatalyst film of 103nm of thickness by which patterning was carried 
out homogeneously and finely was obtained. 

[0067] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 41 to 4 before the contact angle of water irradiating hours after it was set 
to 29, and 24 more hours after was set to 12, and the reduction in a contact angle was not what was excellent especially although 
it saw. 
[0068] 

[The example 4 of a comparison] Ti alkoxide [ in ink ]: — silica sol: — it carried out like the example 1 of a comparison except 
having set colloidal silica to 10:90:0 (mol %). Glass with the photocatalyst film of 97nm of thickness by which patterning was carried 
out homogeneously and finely was obtained. 

[0069] As a result of the traverse-proof sex test, this obtained thin film was dramatically firm, and exfoliation and a blemish were 
not seen. As a result of evaluating photocatalyst activity, 30 to 4 before the contact angle of water irradiating hours after it was set 
to 13. and 24 more hours after was set to 9, and the reduction in a contact angle was not what was excellent especially although it 
saw. 
[0070] 

[The example 5 of a comparison] Not using Ti alkoxide, it carried out like the example 7 except having set the Ti alkoxidertitanium 
oxide particle:silica sohcolloidal silica in ink to 0:10:90:0 (mol %). Exfoliation was seen very easily by this obtained thin film as a result 
of the traverse-proof sex test. 
[0071] 



• 

[The example 6 of a comparison] Ti alkoxide [ in ink ]: — titanium oxide particle: — silica sol: — it carried out like the example 5 of 
a comparison except having set colloidal silica to 0:50:50:0 (mol %). Exfoliation was seen very easily by this obtained thin film as a 
result of the traverse-proof sex test. 
[0072] 

[The example 7 of a comparison] Ti alkoxide [ in ink ]: — titanium oxide particle: — silica sol: — it carried out like the example 5 of 
a comparison except having set colloidal silica to 0:90:10:0 (mol %). Exfoliation was seen very easily by this obtained thin film as a 
result of the traverse -proof sex test. 
[0073] 

[The example 8 of a comparison] The increase of the content of the titanium-oxide particle which the reaction ended, the Ti 
alkoxidetitanium-oxide particle:silica sol in ink: It carried out like the example 1 except having set colloidal silica to 30:70:0:0 (mol 
%). Glass with the photocatalyst film of 71nm of thickness by which patterning was carried out homogeneously and finely was 
obtained. 

[0074] The blemish in which this obtained thin film was weak and remarkable was seen as a result of the traverse-proof sex test. 
As a result of evaluating photocatalyst activity, 72 to 4 before the contact angle of water irradiating hours after it was set to 2, 24 
more hours after was set to 1, and has checked having photocatalyst activity with this very expensive glass with the photocatalyst 
film. 
[0075] 

[The example 9 of a comparison] The increase of the content of colloidal silica, the Ti alkoxide:silica sol in ink: It carried out like the 
example 4 except having set colloidal silica to 300:70 (mol %). Glass with the photocatalyst film of 78nm of thickness by which 
patterning was carried out homogeneously and finely was obtained. 

[0076] The blemish in which this obtained thin film was weak and remarkable was seen as a result of the traverse-proof sex test. 
As a result of evaluating photocatalyst activity, 40 to 4 before the contact angle of water irradiating hours after it was set to 1, 24 
more hours after became one or less, and has checked having photocatalyst activity with this very expensive glass with the 
photocatalyst film. 
[0077] 
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(54) [»9i©**M ^tt«MJt»fi)£ffl-f >**«trX3t*J«lfl©»riE*j* 



1 

(57) ffimffijfUDi&WI 

ttWHk?-*><D*/)l'<DWJ>13.< th lit. 

fls^HRiBHPo^WSaw 5 ~ 5 o ^e;u%t 



nizmifif$.mi<rz<D*>, 2_5o^8io^M£5i^ 

[0 0 0 1] 




( 2 ) 



(Ol&mmfaJlvT,, tf;KE>5g#7X. &«#5X&£*<75 

?.i:ttt7i'yi'x 1 &mtt zvmmz, z.t\zwmm 
mmm^m-i >**>&zfiyemmoBf$.j3mzm-?z>. 

[0 0 0 2] 

itftMKi&^ftm&mmfc&isifcizjzzmmm, 
mmztir^z. io 

[0 0 0 3] 5 s - -f >^^m^<J:L 

WJP8 - 1 6 4 3 3 4^S) . T i T^n^vK/T 
^n-;U^lc9a-ri>mS (#i¥8 - 2 9 9 7 8 9% v 

m stress. 

[0 0 0 4] £fz. mfc&HZ-O^Tte* 0>J*J;fWO9 6 
/1 3 3 2 7^*C, T-f-V&Tb^^VfUtf* 

So 20 
[0 0 0 5] 

imw*w&:V&5 iz?zmm&] Mtmm¥8 - 1 6 

4 3 3 4 f ftiKE*© ± 5 ftf^ r TftSf 
BX.ftV>. *fcttd¥8 - 2 9 9 7 8 9^il:E«® 

«fc o»ffi^»ft*tt©«fl:tt£o»«wtttt*«*YbL/^-r 30 
<**jrc**&£©isiffla*i&s. cms©** 

[0 0 0 6] SfcWO 9 6/1 3 3 2 7 ^«3B«<Djt^ 
Kr3tr»Ttt. £fcit¥6Si]i:LTX 

[0 0 0 7] 

TZmitT-fyZBl&TZmAtl-T, T i TJ^ + v- 

'>&<ifclli. Ett©l*lttU;fcSMt«*8t : ?*>&« 
fOtfi*H >*£fi£#<7) 5 ~ 5 0 tJPJ^ttt^ H 



3 3 17 6 6 8^ 

4 

JR. WJfM^tt, $e>{c»J^roB*T*. it 

[0008] -r&tos. #«9!tt. mmmz&oMMM 
mizmm&&vtz<n%i&i&Lmimw2ii:Tftmmmz 

mm&\z&K>Bi$.-2tifzWHt?? ><D^)\>oy\H<D'>tz< 

ft. BES^C^tfcSltMiafO^tliiW 
ee#©5~5 o ; e;u%-c i $.-5-i' ifffifiKfl- 

<h L T © - h p -tr ; V d - x *> «fc tfS m £ b T © x ) V t> 
)VM I — )l$itc\*~7?-)Vt})l\i\ — )V<r>nv>'>U< £*> 

[0009] se, tc , august, -o^^mm^ti 

[0 0 10] $fc#5B9|tt. flOE-f >^£X?'J->EP 
^ffifiEBSbfc©-^ 2 5 0-8 5 0*C<PfflflETtefiB-r& 

TtM&m^SHb^^^rgan o-io 0^;^% 

[0011] $ S K. #fgBJlte. g^^^XtffeSC 
[0 0 12] 

[0013] KMmi£i£ : $:%m-rz>mt?-*>&Mf&-r 

S-f bTtt. T i T i 

Sl-o lc«k 0 Bl&Zntzmit^? ><£>\A>K£>rt<Z>'>&< t 

B»fcrpt»TIBWr*t. Ti7;W+HtbTH 0»J 
TJUP + v-K. difCii^WT i 7;WP^->H«. * 




( 3 ) 



f"J£****. &*s, -tIBT i 7;l*o*->H£7-te^7 
-fc h>T££{bbfcT i 7±.f-)V7±. b±— hfcJBH* 

[0 0 14] *fc, T Hb£4fc<0ftl*#**5J:tf«tt£' 

Sh<0mt?-9>V)\'lil>T\Z, TA - 1 0, TA - 1 5 
(BgfM*i*«) . 7ho>NTi- 5 0 0 (B## 

\zs\*~/i<>¥>) n—)\,ts.Z— fe\zz\nt><Db<n\zm^ 
[0015] Rjt&co^Lfc^jg^fb^a^tt, -r > 

tt-f >*^fig^f3*fLT5~5 0t;i/%T^-5^<»:^Sf 
*b<, 5 Ot^i 0*^i:«t»fle*«&<. SfcSt 30 

ft*. CdTHi-f Ti7* 
n^->H. Ti7tf^7tht-K T i {t^<DM 

&<to<DMAittm&&&&m-£:\z&*)Mi$2tift&mmit 
^. 

[0 0 16] fc33, Kft?^>»fi^itt(l 
TMRfitLTttST-O 1 (SlS^^yS!) . SSP- 
2 5 (J|Mt*I*8) tz£C>m#, STS-0 1 (5® 

^*vss) . ca-6 2 {&*it^m) unoftmm®. 




6 

Jl^JUJ; 0 7:T*— *©##«ftfc#«tttiStt«»3!T 
Ilil 0~1 0 0^%r*5ii:7)WSL<, lOt 

[0 0 17] £.tc. *<Dfo<DRfo<Dmf&Vtcmn?lZ-D ■ 
t^Tte. tfiW.ghiiLTmZ-li^al I PA- 

ST (Bm<t¥x.mm) . 7^5^/^-10 (B«<b 

[0018] sfc, wuk?-?>&<9\-<n<&mmky>$:Mi$. 

t> ia*3«fc^/*fc«K«*^«Sbfc^JB^k^»^ 
SfflMl^Tt, £n 6 

[0019] -€-©*«»Yb*s»j«-raft*tLTtts 

i, Zr, Al, B, P, Sn6t*§fflV^Ci^ 
i*, ^17^3 + yKiLtH £tl£><D* h*-> h\ 

7;io*-> Y*7±.^)17±. h>T&3£{bLfc&Jg7-fe 

[0 0 2 0] KSroMlT^a^tftfi'^K 
JS7-fe^;U7-fe h*^3Q:*^JR5fir*fl:^**l)D* 

-/t— fe^ (*A{b*l*«) . ruto-h-P (ajpa 
- h©)\ 7hD>NS i-500 (B*WSS!) 
if, i?)V3—7*J)Vt. LTtiN Z S — 3 0 A (B*ft* 
XH«) . AZS-A (B#/SM£l**Iit$!) ^t*. 7 
JPSt'/Jl'tLTHA^h^t-AMS-AL (lT±-fb 

tb\z7±.^)V7±. h>^fc\+->U>^U 

— i&k: cm e> w fc©fcffl n-s^fbSiJ^^Jn-r 5 c 

[0021] -r >**<DmMftw£mm 

tt. »ft«IMITi. o~2. oii%t^5c:iWS 




( 4 ) 



m'bi&T-f&rztbT'&Q, ±12 1. o~2. oaa^fcT 
ens. uuTi^o+foiMiit mm 

[0 0 2 2] -f >*(CjjO^Sti*S^^ibTr:hD-t;P 

$fc#l:^l/-H«J ISK 6 7 0 3 (Cji^OSafe 
«ktflfi5£8E*§-#H7£U: (H7, H20, H60, H8 
0. HI 2 0) iWSK. J:0fi»^:»tt3a*a:, BP 

5~2 5li%AWSL<. -f >*Ott«*X^U-> 
EP»U- ^7k'7Wl- IHDKEPWJ^ifODWJftfCiiLfcl 
0~ 1 0 Otf-i-XK-r* 5. lO#-fX*i 

±T-f>*)!lW01<, IK±TO-f >^WS;JSS:ffil$!l 30 
[0 0 2 3] u^ipftzhnt^n-xcli, Sslra 

[0 0 2 4] -f >*\zmiM-?2>m®.T~— hPirJUP-X 

*»A»-r»«iL,Ttt, 7-feh>. ««*3\>k 
X^Ml^bX -f V^ntTJI/T-feT— K ^IfMh. 
>, SB 2 Bl^y^k ^fMV^f^hX -fvy 
3-)V7±.7—h, ^f^tDV^y, gfg^^Jk ?g2 

t— k ¥U£*f;k B»7 3Jk &&x^;k ->?p 50 




8 

>, xf;i/tDy;^7tf-h. y*7th> 
;nfb-;k ^JkfcJUf h-;k 3-/h+y^y 

-;k 3 h + y^7tr- h&<!:<D*§5iJ£ffll,> 

sciA'tts. mz. t>ju¥b-)i,m\tmftis\z< ^ 
;k -?urw—)V* if i/>yun-jK 

m&m&te£<DB&^-kmmm\zisax.Tm^z>zttf-v 

[0025] $et:$fc, »«ti/txf;^;n;h- 

[0 0 2 6] tf^X^-fe^S -y^X. 

£K<\ »8H«flASftTS** Si. T k Z r , 

ak b, p, s ncot^n^ i aa=bb< «ci*ie.ro 

£. mz S i O, . TiO,-S iO,, Al,0,-Si 
O, , A 1 , O, - T i O, - S I O, (DTffl&limfflm 

'/Ay^SSffl^fcf-f Xfcf>P-h 
■ft. D-JU3— Mfc&£*CVDffi. PVDffi7Sif©7j 

-S3 o o-c^±«^«as^fT^. 
[0027] >*sffl^fcWJKB. mmzi&vtz 

•T-5ift8 5 O'CWT-C^ffla-r-Sdt^aSK'^ 
[0 0 2 8] Sfc. ^^X±fr->U*WT^S:^fi£ 
U $6{C^(0±»Cf^x7©^M!«^Sr®^-r-5^» 




( 5 ) 



Biff*©*a»&. &ttizlt'<XWls< iWLKSJcDfiJSt 
5 © # 7 X #S * tl-5 <fc 5 & KJ; o T it Z\ 

Ttt. Tftl££#&^©&JP<tJB^£Si&TSC:<i: 

«WOlUPi:IBJff**»l«r*IltTStt«U«eP€«l 
iSL*Ett^fSi*-5Ctt)oIffiT«.S, 10 
[0 0 2 9] 

HM&m] mmt^2> (T i C 1.) £fflfgll$f£ 

-fV^D^yH^n^, i$ (CI) ©-SB* 
»Lfc**KJ6S**7£-£TT i (OC,H,).Cl 
, (x + y = 4) ©fc£ttl«£fco»Jt««#BMfc<» 
(T i O.) 3iI%«T i T)Vn*i/YZ 

[0 0 3 0] 7ttti«M©IiHfc5^>2i<hLT;r©iiH4© 
«*^#T i 7;U3*->F£EJS©***bfcSMb^> 20 

e&&7 (st-0 i. eik-t-*/«) 

COT i T;P3*S/H : &{fc^*>*&7 : 5/«J*vOl' : 
dd^^;P->'J*^9 0:10:0:0 il 
fc^^(Ciitt?iiJi:LTnhP-fe;UP-XH 7 (^-f-feJP 
H) >*^fl£©*9l 6*«X*J)Dl/. RftftfettBI^ 
Ji&flH >*0MFJIBK«<ftft4MftJ|C'V 1 . 6 11% ifc 

[0 0 3 1] V-^A^f^Xi (2mm 30 

JP, £"J7— ) fc^'JfcvOU (n;P3-hP> njpn— 

7X(c^*L5 0 or-VADNUKAb. II10 0 nmco 

[0 0 3 2] ffifeMmz/iii5' — =.>tfLrz3 5 0 

a 7-®flgH S 6 1 ©^*-5?-*fflt>TimE*iH(MII 

omwufiazwt. *avt % 6 o oxnri o&mtm& 40 

a*ffofctC5. I)S*5i0 0nmO«IttM 

[0 0 3 3] TBO^ftKliD. ttenfc^MJK 

IS L 0 8 0 3KtpDfe^D-H*. BE»ffi«* 
6.2 5 cm' iLT, .0.1k g/ c m' ©ffiS£2jD*.> 

Hidjts 3 o ts/#, mmm locmti.oo oisi 

©S3iftt£ffF«T-5W h^A-xttK^lfctr^. 



#f$fl 3 3 1 7 6 6 8^ 
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[0 0 3 4] TiH<D^-SHJ;0Jtttj«JKO3tM 
&ffitt£i¥ti5Lfc. 7£®&J&tft*#7X©7tfl4!*i&EK 

IKFL15BLB) UTJSWMMftflm (7-f 

y^XSSUVP Z - 2) T1.5mW/cm 
' (3 6 5 nm) KH»Ujfc***£4l*roS;fctt2 4 

r» mmz a 7 K & o , ts e> »c 2 4 «hbj»k » 2 i- & 0 . 

[0 0 3 5] *1 fc#Stttt*iSJ:tf»h7/t-- 

«&T&#fc8*S>KL;fct>©T »0. (Off) 
*&*SjKbfct>©T*0. (XR1) tt^-&*&©^^S:* 
Ufct>o'Tf**. &.Tm-?^Mm&£Zti£%zmiz 

Lit. 
[0 0 3 6] 

[*JS0iJ2] -f >*+©T i 7JPn*->K : Wt{t^^> 
mni- : x'J^VOl' : 3D-fy^->'J*i£7 0:3 0: 
0 : 0 ibfc«nti*JS«li:ra*tfft> 
&. ^STtn^l;/^-z>^nfcUI9 3 nm© 

[0 0 3 7] »h5/1-;*tttt»©l**, #6ftfcK« 
IWattt 5 Kfc 0 . £ g C 2 4 ftM&lcH: 1 ETFKfc 
[0 0 3 8] 

fC. Tflfi«<tbT©>'U*KS:^tTt^j:^«J|t2mm 

9 0 nmO?£»»?)!f7Xtflienfc. 
[0 0 3 9] « h 5A-XttK»©IS*. 

tt*WfiBLfc»*, *©SMA* ? fiSI=fW©7 l*>64^f 

ra^c«9tz&D, ^e.tc2 4B#r^i'«4»'^o. tt 

[0 0 4 0] 

[*JS^J4] E*OUt«|Lfc«tt^i:U-a»fl;5 t *>fl 
^7©f^t) 0 (CSJS©^ LtzWmTVVfrt LT©n 
□ -f^v'J* (IPA-ST-S, BSfc^W ^rffl 



11^ 



( 6 ) 



T i 7;m*-> H : v'JAvOP : 3D-fyjk>W 
$90:0:10 £ Vfz&.m3.nMM 1 tPl 

[0041] wh5/t-xttiii*©is*, #snfcK» 

M«Ctt 2\zts.r). £ 6K 2 4^mWz\t l ETRcfc 

r*^t*t*»-c*&. io 

[0 0 4 2] 

[mrnms] -i >*<¥(DT i TJUn + ->H : v-U2r/ 
;U : 3D-f^->iJ*S7 0:0:3 0 tL 

[0043] »h5^-xtttt«oe*. #6nfcK* 

tt€WffiLfctt*, *0>(MM«tJHItMa>7 3j6»64I* 
raftl:tt2l:a0, S6K2 4B#P B 'H£Cttl KfcO, K 20 

£-t>mm-r?ztz. 

[0 0 4 4] 

[*SS0i]6] -f >*t©T i 7)lu*isY : ->'J2r./ 
;p : HD^yjl/xUAJS 0:0:50 i: l> 

fcam4*«s«4 tra«fcfrofc. ^KT*n^Kyt^ 

6ftfc. 

[0 0 4 5] Bh5/t-XttK«0»*, #6ftfc«ll 
*©»«ft*«!iMtlW<O6 0*^4«f 

wactt 2 0 , s 6 k 2 4 mr*m\ziz nzuo, m 
ftfrnmnzti? ^nm^zus^ytmrnmit^-r^ z. 

[0 0 4 6] 

3jU3-hSS) Sfflu, T i :SKb7^> 
fSfe? : ->U2r/Jl/ : 3D-f^y>J**4 0:4 0: 
20:0 {=E)V%) £VtzM?\-\t$ZMM 1 <!:H«K:fTo 40 
fc. WP*ni»Cy^-=>i'SnfcK»8 3 nm© 

ft/B^tt 2 13 7 7>tm 6 nit, 

[0 0 4 7] Wh3/t-*ettt*C!>tS*. #6tlfcK* 
tt*ff«bfc»», *©»«***HM*fM<D 7 0^64B# 

m'&\zu3izi£Q. z>b\z2 4mmmz\zi\zfj.io, m 
XMmmttzii7XAmi$\z&^xMmmtfi$:m~?2>z. 
ttimmr-ziz. 

[0 0 4 8] 

[ins&w 8 ] s^onttu^att^tuTBift^^^a 50 



4*«FJB 3 3 1 7 6 6 8 if 
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SB^ftfrOl-aD-r ^;i/->U* (ipa-st-s, 

7?>®Lm? : isVlJV)i> : a cK -> »J # S 4 0 : 
0:2 0:2 0 t Lfc£l*ttltlMi| 7 <h pg«S 

\zn-Diz. i5n-x?$ftMzA5>-->#2nrzmm8 1 

[0 0 4 9] » h 5At-.XttttllW>IS*. »6*i;fctt« 
tt^WtfbfcSS*, *©»»ft««Bg»rm«)4 2*»6 4«r 

mat k ttetao, KftMf«isitf * a ? x c n ^ 

[0 0 5 0] 

«»j 8 tn«cffo&. 

[0 0 5 1] ih7A-XttK*©tt*. ?#6tlfcK» 
ttSfMBL-fclS*. *©tt»ft«»Hi»tW©4 3*^4«f 

[0 0 5 2] 

[ftttMl o] y-^5'fA3lf57«#±c->U* , ;jl' 

(aj^-hP) t.Wtfcr#yS)l (7 h D >N T i — 
5 0 0, B^Wiiffi!) tX^y-j^ffllitiftft^S 
TT i O: : S i Oi = 1 0 : 9 0 ^SSWiafiJtOTflMB 

[0 0 5 3] ih7A-^ttK*0«l*. »SftfcR» 
ttSfffilliU&IS*. *OSMIlft3&«JH»tt0 4 5^6 4tt 

[0 0 5 4] 

[&K09 1 1] -f (£>T i T;PrJ + ->h* : <>U*'/ 
;i/ : 3D-f ^;i/->U** 7 0:1 0:2 0 (^%) t 

ufca^tt*is« i tmmizff-otzo ^R-esn^c^ 
#6n^. 

[0 0 5 5] fh?^-Xttl»Ott*. #6tlfc^» 
tt*WflBbfc»*. *©a»A39«Illlt»O5 0*»6 4W 

[0 0 5 6] 

[^SSCTl 2] -f >=^^«5T i T^n^i'F : y'J*7 
)V : 3D'fyj|/->U*S4 5:3 5:2 OtMiLfc 

-^>^$nfe«JP 1 0 0 nm^tt«lft^^/7X^ 

#6nfc. 

[0 0 5 7] ih5/t-XttK»OlS*. »6tlfctt» 




tt£fMBLfcl&*. *©flS*«a*jtMtlto©4 1**64** 
M«Ctt SCftO. * 6 K 2 4 R»IHftlC» 1 JJtTlCft 

1 3 7 0 0) ©AFMt- H (JK^IHJ T2(t 
mPa^T.^^ >U *B8J§M*tttB£«Sl,;fc. IttftC 10 

^ItAfc^Sr^-TS ratio« 1.0 5 0 ©ffi##e>ttfc. 
*fc¥^ffiffi^R al4ii$4. 9 nmOt«i|»6n, &ft 

[0 0 5 8] 

[*S60U3] ^U;fcttttSV-^5^A#5X©ftfr 
m©V-^7-f Atf?X*jraK:JIb>fcI^ttftttffl 1 20 

[0 0 5 9] Ih5/t-Xttt»0»ft, »Stt&Kf» 

mmz\t3\Zt£0. 4«fm«K:ttl«TK:& 

[0 0 6 0] 

[HJ6S0iJ14] -f^fflTiT^n+yHiyW; 30 
;P : 3n<^-/U*S 10:80:10 (^J^) «t 

vftEkM*$zmm8 tmm\zft-D?z. mm-vznwzA 

[0 0 6 1] th5A-7ttt»©a*. #6tlfcK» 

MftKtt 10C&D. $ e. K 2 4 ^fW«t« 5 left 0 . 

*BT*fc. 40 
[0 0 6 2] 

-f >*ff>©T i 7;i/3*'>F : ->'J2r/ 
;p : ziD<y;l-->'J*^4 5:5 5:0 (^9$) i:U 

- = >^Sftfc«l»9 6 nmO)t»WSS7XA'l 

[0 0 6 3] Wh5/t-^ttK»0|S*. »e>*UfcK* 
BlteifclfrleSiiHTfiJSB. *tt*Snfc*»ofc. JftlMKfi 
ttfcfffflBLfclS*. *0«ttft*»jS«im0 4 5*»64» SO 
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ffimzte 2 5 left: 0 £ 6 le 2 4 ftMftlct* 7 left 0 . ft 

sfcc:os3«iii©aB!iaia*««-r*fc«)K:, cco-f > 

*8*. Sratiotel.O 

0 1. ¥J9®tt3Rattttl.0nm©«a«»e*l. R 

[0 0 6 4] 

[Jt««2l -f >+*©T i 7JU3*->F : v"J7ry 
;U : 3P-f^xU**7 5:2 5:0 {=t)V%) £ L 
fc&fl»ttJt«Wl £H*fcfrofc. ^ST^n^lC/t^ 
-r>y$n«1 1 0 0 nm©^!«M^^7X^ 

[0065] t h7/t- xttiSffcroigm. #e.nfcfe» 

JKt4#ttK:ttB'?il'ff. «tt*6*lft*»ofc. ftffllJSETS 
M«lctt 3 2l:ft0S&l;2 4 R#ffl&lel4 6 left 0 , ft 
[0 0 6 6] 

[Jtlfc«3] V+tOT I 7*3*->K : '>'J*l/ 
;U : 3 D-T ^;i/-> U #£31:69:0 (^96) t b 

fcew»4jt««i zmmzn^tz. *M-e&tvt*\zrt9 

[0 0 6 7] »h5/1-*ttttl*©l»*. f#enfcM» 

ttSffffiUfcfc*. *©»«ft*«W»t«K0 4 l*»6 4«f 
ISH£lef4 2 9left0£6le2 4fl#|BI«lel4l 2 left 0. 

ftfet^«^'>i4^etifc*^ie^nftfcwTi4ft^o 

[0 0 6 8] 

[Jtfe«^J4] -f>*tfOT 17*3*5/ F : S^U#»y 
;p : 3D-f $OU->>J#£ 10:90:0 (^1/96) £ L 

-^>^^nfcMJP9 7 nm©*fc*MK«tt*;*f5Xa«# 
btlfc. 

[0 0 6 9] wh7/t-xtttt*©tt*. »&nfcR* 

M«KJ4 1 3 left 0 $ 6 le 2 4 ftm&Ct* 9 left 0 . ft 

M^wM^i4*-e,nfc^#icMnfc ; bw-ci4ft^oit. 

[0 0 7 0] 

[Jt«0fl5] T i 7JI/3*-> KSffl^f, -f >* + OT 

1 7f3 + -/H : mt?-5>>miL? : W)ii*Jfr : 3D 

-r y;p->u#€o : 10 : 90 : 0 tbfciy. 

[0 0 7 1] 
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: x>J*V/;P : na-f y)Uz/V 0 : 5 0 : 5 

o : o izvrzsm\zit%(m5 tmm\zn-o 

ft. j»h?/t-*ttttK©IS*. ff6ftfcKil«tt#* 
[0 0 7 2] 

Wt&F : ->U* vOU : n D-f ^;P"> U * * 0 : 9 0 : 1 

o : o (^)v%) £i,ftsm\tit&ms tmmizn-D 
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